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Fig. 1: Schematic view of TIG arc welding system.
2.2 3 SPH Navier-Stokes
$W(q)$
$W(q)= \frac{1}{\pi h^{3}}\{\begin{array}{ll}1-\frac{3}{2}q^{2}+\frac{3}{4}q^{3} if 0\leq q<1\frac{1}{4}(2-q)^{3} if 1\leq q<20 if 2\leq q\end{array}$ (1)
$q=r/h$ $r$
SPH
$\frac{\partial u_{a}}{\partial t}$ $=$ $- \sum_{b}m_{b}(\frac{p_{a}}{\rho_{a}^{2}}+\frac{p_{b}}{\rho_{b}^{2}})\nabla_{a}W_{ab}+\sum_{b}\frac{\mu_{a}+\mu_{b}v_{b}-v_{a}dA_{v}}{2|r_{ab}|m_{a}}+\frac{F_{a}}{m_{a}}$ (2)











$\frac{\partial T_{a}}{\partial t}$ $=$ $\sum_{b}\frac{1}{2}(\frac{\lambda_{a}}{C_{a}}+\frac{\lambda_{b}}{C_{b}})\frac{T_{a}-T_{b}dA_{c}}{|r_{ab}|m_{a}}+\frac{J_{a}}{C_{a}m_{a}}$ (3)
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Fig. 3: Distribution of shield gas temperature in plane 1. $064mm$ from surface(Tanaka $et$
al.).
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Fig. 7: Simulation results of two types of weld pool $(t=20s)$ .
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